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Fig.1 The water sampling sites from the Dongzhai Harbour
1
Tab.1 Information of the samples collected from the Dongzhai Harbour
/°C /m
Time Sampling site Longitude Latitude Salinity Water temperature Pl Water depth

2017 -04 D71 110°36756" 19°55°5" 7.0 33.2 8.2 3.3
2017 -04 D72 110°36°10” 19°56733" 16.0 32.5 8.2 0.6
2017 -04 DZ3 110°3605" 19°57°19” 19.8 31.0 8.1 0.6
2017 -04 Dz4 110°36°18" 19°5809” 13.5 32.4 8.2 0.5
2017 -04 DZ5 110°35-55" 19°59°10” 19.9 32.8 8.2 4
2017 -04 Dz6 110°35-32" 20°0021" 25.1 31.5 8.2 7.9
2017 -04 Dz7 110°34-41" 20°0049" 23.5 31.8 8.2 5.1
2017 - 04 DZ8 110°34-02" 20°01-38" 25.0 31.4 8.2 5.9
2017 - 04 DZ9 110°33-14" 20°02°34" 25.6 30.3 8.1 3.7
2017 - 04 DZ10 110°31746" 20°04-42" 28.0 30.5 7.9 9.7
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1.2 ( 0~50 cm) (
2 ). 4C
12 h pH . .

1.3 Acquity ( UPLC Waters ) API 3200 ( AB SCIEX

) \Waters Xterra C18 (100 mm x 2.1 mm 3.5 pum) .Oasis HLB (500 mg/6
mlL Waters )~ ( CNW ) - UGC24C( ) o

( FirstStandard) o Fisher Scien—
tific o o N N
o Milli-Q ( =18.2 kQ) -
1.4 1L 0.45 pm .
mol * L7 pH=2.5 0.2 g Na,EDTA . HLB 6
mL 6 mL 6 mL (pH=2.5) 2.5 mL * min~' o
HLB 2.5 mL * min"' 6 mL
HLB Na, EDTA 0.5h 12 mL o 35 C
o 1 mL
1 min 0.22 pm o
1.5
1.5.1 10 pL 0.4 mL * min"~' 40 C. A V Vv =11,
B w=0.1% o B .
1.5.2 (ESI*)
( MRM) o : ( CUR) 30.0 psi; ( CAD) 7mTorr; (1IS)
5500V (TEM) 550 °C: 1 (GS1) 55psi: 2(6S2) 60psi-
( DP) ( CE) 2 o
MS-MS DP CE ( Q1 mass) . ( Q3 mass) .CE  DP
2 LOQ (S/N) 10 LOQ (0.04~0.27) ngeg' ( 3)-
AB SCIEX 1.5.1 N o
2

Tab.2 Optimized MS/MS parameters for the sulfonamides

Compound Retention Q1 mass/ Q3 mass/ CE/V DP/V
time /min (m/z) (m/z)
Sulfamethazine ( SMA) 6.45 279.0 156.1 186.0° 22 21 52
Sulfisoxazole ( SIA) 9.57 268.0 108.0 156.0° 32 16 40
Sulfapyridine ( SPD) 4.67 250.1 156.0 184.1° 24 20 43
Sulfathiazole ( STZ) 4.55 256.0 156.0 108.0 " 17 31 45
Sulfameter ( SME) 6.84 281.0 156.0 215.0° 21 20 53
Sulfamonomethoxine ( SMM) 7.17 281.3 108.1 92.1° 33 33 48
Sulfamethizol( SMT) 6.73 271.0 156.0 107.0° 18 33 42
Sulfamethoxazole ( SMX) 8.93 254.0 155.8 108.0° 20 33 40
Sulfadoxine ( SDM) 8.55 311.0 108.0 156.0° 35 24 58
Sulfachloropyridazine ( SCP) 8.04 285.1 92.1 156.0" 38 18 40
Sulfadiazine( SDZ) 3.51 251.3 92.1 156.1" 37 18 41
Sulfadimethoxine ( SDM) 11.73 311.0 92.1 155.9" 44 21 53
Trimethoprim( TMP) 6.41 291.0 230.0 123.0° 33 32 66

sk

Note: * means quantitation ion
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3 13 R. (%) JRSD( %)
Tab. 3 Correlation coefficients ( R*)  recoveries ( %) and RSD (%) of 13 sulfonamides

(R)

L ati 1% LOQ/
Compound  Standard curve Hear core ation Recovery/ % RSD (n=3) (ngeg™)
coefficient
SMA y = 1.02x10° x + 564 0.999 73.3 11.6 0.27
STIA y =677 x -1.59 x10° 0.999 70.4 5.0 0.23
SPD y = 1.9x10°x + 1.09 x 10 0.998 88.5 4.5 0.18
STZ y = 2.17x10° x + 2.84 x10° 0.999 77.3 4.2 0.16
SME y =906 x + 1.71 x10° 0.999 78.8 4.0 0.09
SMM y = 2.2x10°x + 2.49 x10° 0.999 79.3 5.2 0.22
SMT y =956 x -39.6 0. 998 78.8 1.2 0.11
SMX y = 2.32x10°x + 4.73x10° 0.999 75.3 8.4 0.07
sbm’ y =9.39%x10° x + 1.29 x10* 0.996 78.3 4.9 0.23
scp y = 649 x + 1.46 x10’° 0. 999 103.0 4.6 0.25
SDZ y =3.39%x10°x + 7.56 x10° 0. 998 86.3 12.8 0.18
SDM y = 4.79¢ x10° x —3.65 x10° 0. 999 81.1 5.7 0.04
TMP y = 7.38x10° x + 2.04 x10°* 0. 998 81.5 8.6 0.25
2
2.1 ( ) VoV =1:1 Voo V1o mmol +1-1 =
10:90 Vorse V10 ol - 11 =10:90
; V.oV =1:1 Vioie Viowm -1 =10:90 Vore Viowmot - 11 =
10:90 (0.8 ~100) pg * L™
(R*= 0.996) ( 2 (70.4% ~103%)
ZHANG 7 5 40% ~
45%;TANG " ( SMX SCP) 60% .
A V : V = 1 : 1) B VO.]% 10mmol « L.~ 1! = 10: 90
Vo “Viommot - 1.-1 =10:90 (0~1) min
5% A;(1~7) min 20% A; (7 ~14) min 40% A; (14 ~15) min 5% A; (15 ~18) min 5% A; 0.4
mL ¢ min~' 14 min ( 2).
13
1.20e6 1 ‘
1.10e6
1.00e6 |
9.00e5 6 \ j
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< 7.00e5 2
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Fig. 2 The chromatograms for the MRM of the target antibiotics in 1 pg * mL™" of the 13 sulfonamides standard mixture
1-SDZ; 2-STZ; 3-SPD; 4-TMP; 5-SMA; 6-SMT; 7-SME; 8-SMM; 9-SCP; 10-SDM; 11-SMX; 12-SIA; 13-SDM
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2.2

SMA SME SMX SCP SDZ.
100% - 5

4

5 ( 4
60% SMX
SMX >SDZ > SME > SCP > SMA

1.32 1.17 0.83 0.61 0.39 ng* L',

Tab.4  Sulfonamides concentrations profiling in the seawater from the Dongzhai Harbor ng L™
SMA SIA  SPD STZ SME SMM SMT SMX SDM SCP SDZ SDM TMP
Sampling site
1 0.36 nd nd nd 0.35 nd nd 2.16 nd 0.55 1.95 nd nd
2 0.37 nd nd nd 1.19 nd nd 1.05 nd 0.73 1.65 nd nd
3 0.34 nd nd nd 0.27 nd nd 0.78 nd 0.8 1.31 nd nd
4 0.35 nd nd nd 0.74 nd nd 0.68 nd nd 0.57 nd nd
5 nd nd nd nd nd nd nd 1.87 nd 0.55 nd nd nd
6 0.49 nd nd nd 2.21 nd nd 0.46 nd 0.53 1.36 nd nd
7 nd nd nd nd nd nd nd 3.35 nd nd 0.54 nd nd
8 0.45 nd nd nd 0.64 nd nd 1.53 nd 0.58 0.90 nd nd
9 nd nd nd nd nd nd nd 0.79 nd 0.45 1.06 nd nd
10 nd nd nd nd  0.39 nd nd 0.54 nd nd nd nd nd
Mean 0.39 - - - 0.83 - - 1.32 - 0.61 1.17 - -
Maximum 0.49 - - - 2.21 - - 3.35 - 0.85 1.95 - -
Detection rate/% 60 70 100 70 80
‘nd 3
Note: nd meuns not detected; the data is the average of three samples
2.3 3 ?S:CP
123638 5 Lol Sgg
4 9 4 5710 o T o
2 10 ; 04
123678 ; 45910 54
0 123 o
678 0]
138 5]
0.0 LI T L L L T
Xl X2 X3 X4 X5 X6 X7 X8 X9 XI0
123678 45 TRE
[ 3 AR 1 s 2% J2 K P i e 215 24 4 14 75 R) 43 A
9 10 Fig.3 Spatial distribution of sulfonamides in surface
459 10 . water from the Dongzhai Harbor
3
13 o 70.4% ~103% RSD
1.2% ~12.8% LOQ (0.03 ~0.21) ng'gfl 14 min
nd ~3.35 ng * L' 70% ~

100% SMX

100% -

5) 1 1) SMX
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SMX 3.35ng* L' SMX
42 . 2)SDZ
o . 3) STZ . 4)
SMA . . .+ 5) SME SCP

(SDZ STZ SM2 SCP
SDM’ SDM SMX SMA) *°*

5 8-13

Tab.5 Comparison of sulfonamides in the surface water of the coastal area ng e+ L7

SMA STZ SMX SDZ TMP SCP SME
Area

Mean Max Mean Max Mean Max Mean Max Mean Max Mean Max Mean  Max

0.13 1.50 na na 19.00 82.00 0.02 0.43 na na na na na na

1.37 4.37 10.84 30.92 35.00 140.00 10.6 41.73 na na na na na na

na na na na na 76.90 na 9.1 na na na na na na

na na na na 9.60 50.40 na na na na na na na na

na na na na 1.40 3.00 0.1 0.24 na na na na na na

na 3.39 na na na 10.4 na 3.40 na 3.77 na na na na

na na na na 1.00 8.30 0.01 0.36 1.40 16.40 na na na na
0.39 0.49 nd nd 1.32 3.35 1.17 1.95 na na 0.61 0.85 0.83 2.21

na nd

Note: na means no assay; nd means not detected
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Analysis of Sulfonamides Residues in Seawater of Dongzhai
Harbor Hainan Based on Ultra Performance Liquid
Chromatography-tandem Mass Spectrometry

ZHANG Tengyun' XU Wen' ZHANG Mingshan’ ZHAO Hongwei'’
(1. Institute of Tropical Agriculture and Forestry Hainan University Haikou Hainan 570228 China;
2. Hainan Academy of Environmental Science & Hainan Environmental Monitoring Center Haikou Hainan 570100 China;
3. State Key Laboratory of Utilization of Marine Resources in South China Sea Hainan University Haikou Hainan 570228 China )

Abstract: A method for simultaneous detection of 13 sulfonamides drugs in seawater by using ultra performance
liquid chromatography-tandem mass spectrometry ( UPLC-MS/MS) was established and optimized and used for
analysis of the surface seawater samples collected from Dongzhai Harbour Hainan. The results show that in case
of the peak types of sulfonamides in the chromatogram are better and the correlation coefficient of the standard
curve is high ( R*= 0.996) when the sulfaonamides in the sea water were determined by using UPLC-MS/MS
with mobile phase A: methanol-acetonitrile ( V: V=1:1) and mobile phase B: 0. 1% formic acid40 mM ammo-—
nium acetate as the mobile phase and the initial mobile phase (5% mobile phase A and 95% mobile phase B)
as the reconstituted solvent. Thirteen sulfonamides were separated well in 14 minutes and trheir recovery rates
were from 70.4 to 103% with a relative standard deviation ( RSD) of between 1.2% and 12.8% . This method
had high sensitivity and good reproducibility and is suitable for simultaneous detection of sulfonamides in seawa—
ter. At the same time five sulfonamides were detected in the water samples of the Dongzhai Harbour. The de-
tection rates were from 60% to 100% . The highest detection frequency of sulfamethoxazole ( SMX) was 100%
sulfameter ( SME) and sulfachloropyridazine ( SCP) had high detection rates ( around 70%) in the Dongzhai
Harbor and the other two detected were sulfamethazine ( SMA) and sulfadiazine ( SDZ) . The highest concen—
tration of sulfonamides detected was up to 3.35 ng * L', Compared with other areas the concentrations of sul—
fonamides detected in Dongzhai Harbor was at a relatively low level.

Keywords: Ultra performance liquid chromatography-tandem mass spectrometry; Dongzhai Harbour; surface

seawater; sulfonamides



